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Detection of the salivary cotinine in a longitudinal evaluation of passive smoking in 
infancy 
 
1．Research background and objectives 
Passive smoking in infants has been found to be associated with health problems such as 
lower respiratory tract diseases, chronic otorhinolaryngological diseases, sudden infant death 
syndrome, and asthma. The World Health Organization stated, “there is no safe level of 
exposure to tobacco smoke” (2007). In Japan, smoking in public areas has been regulated, but in 
places such as restaurants, measures have been limited to the separation of areas for smokers 
and nonsmokers, and the prohibition of smoking has not made enough progress. Children are 
likely to be exposed to tobacco smoke in such places. In addition, the smoking rate is high 
among men in the age range of 20–40 years, which has a great impact on passive smoking in the 
home. 
Few studies have investigated the actual status of passive smoking in infants in Japan, and 
studies using objective indicators are lacking. In addition, no smoking environment other than 
the home has been studied. Cross-sectional studies have been performed in Japan, but there 
have been no prospective longitudinal studies conducted on individuals. In particular, the 
variations of passive smoking in Japanese children between the neonatal period and infancy 
remain unknown. 
Therefore, this study aimed at determining (1) the longitudinal variations in passive smoking 
in infants and (2) the association between infants’ exposure to environmental tobacco smoke 
(ETS) in their living environment and the presence of cotinine in their saliva. 
2．Methods 
The presence of salivary cotinine were measured in 77 sets of newborns and their respective 
mothers immediately after birth and at 1, 3, 6, and 10 months after birth. In addition, the 
mothers were interviewed and requested to fill out a self-administered questionnaire survey 
about their passive smoking status. We conducted a statistical analysis of the longitudinal 
variations in the presence of salivary cotinine in infants as well as the relationship between the 
detection of cotinine and the status of passive smoking within and outside the home. 
3．Results and Discussion 
The percentages of infants in whom cotinine was detected in the saliva were 14.3% 
immediately after birth, 25.3% at 1 month, 23.8% at 3 months, 15.4% at 6 months, and 25.0% at 
10 months.  
No significant difference was found between the longitudinal variations of the cotinine level 
in infants (p ＝ .376) and that in terms of the presence or absence of tobacco-smoking family 
members living in the same house (p = .304). Apart from a few exceptions, the majority of 
room-sharing family members who smoke tobacco continue to do so even after their children’s 
births, suggesting that a similar passive smoking status persists throughout infancy. However, 
due to the decrease in the number of subjects who could participate in the survey during the 
  
entire study period, it is possible that a true significant difference may have not been obtained; 
therefore, a future study on this topic must be conducted with a larger number of participants. 
Regarding the correlation with the status of exposure to ETS in the living environment, the 
risk of detection of cotinine was 9.7 times higher in infants living with tobacco smokers than in 
those who did not. Detailed analysis showed that as high as in 90.0% of cases, the smokers were 
the fathers, suggesting that eliminating tobacco exposure in the fathers may directly reduce 
infants’ passive smoking rates. 
In addition, a comparison of the smoking areas used by the tobacco-smoking family members 
living with the infants showed that compared to infants without smoking family members, the 
aforementioned risk was 17.3 times higher in those with family members smoking “inside the 
house” and 10.1 times higher in those with family members smoking “on the balcony.” Infants 
with family members smoking outside the house showed that the risk was 10.7 times higher in 
infants with family members smoking “inside the house” and 6.2 times higher in infants with 
family members smoking “on the balcony,” indicating that smoking inside the house and on the 
balcony apparently had an impact on the infants. 
In addition, cotinine was detected in 6 infants who did not live with smoking family members 
and whose mothers had no recollection of their babies having been exposed to tobacco smoke. 
This finding suggested that these infants might have been exposed to third-hand smoke by 
tobacco-smoking people in their entourage in places that they had visited, or to tobacco smoke 
in environments unnoticed by the mothers. 
This study suggested that to eliminate the influence of tobacco smoke from the entourage, 
such as the father or smokers in places visited by the infants, it is important that the status of 
their smoking be understood and that the opportunity to provide an active education of 
preventing passive smoking be seized during hospital visits. In addition, to be able to apply an 
interdiction of smoking inside the house, on the balcony, and in public places, effective 
interventions need to be conducted, the effectiveness of which needs to be verified using 
objective indicators. 
4. Conclusion 
This study showed that infants’ exposure to ETS was associated with the presence of smoking 
family members, the father’s smoking habits, and smoking inside the home or on the balcony. In 
addition, the findings also suggested that infants might be exposed to tobacco smoke, which 
may go unnoticed by the mothers, such as via third-hand smoke in places they visit. However, 
given the small number of participants, it may be unjustified to say that there was truly a 
significant difference in terms of the longitudinal variations of passive smoking during infancy. 
To prevent passive smoking in infants, it is important that interventions be conducted to make 
society aware of the fact that fathers and people in the infants’ immediate entourage should 
receive proactive education about preventing passive smoking; and that smoking should be 
forbidden inside the home, on the balcony, and in public places. Verification of the effectiveness 
of such interventions is also important. 
